ABSTRACT
Women Participation in Urban Agriculture and its Influence on Family Economy -Sri Lankan Experience

INTRODUCTION
The concept of urban agriculture (UA) has been defined in many ways. "Urban agriculture is an industry located within (intra-urban) or on the fringe (peri-urban) of a town, a city or a metropolis, which grows or raises, processes and distributes a diversity of food and nonfood products, (re)using human and material resources, products and services found in and around that urban area, and in turn supplying human and material resources, products and services largely to that urban area" . Urban agriculture has become one of the fastest emerging trends, especially in the developing world where urban agriculture grows at 3.5 percent annually. This is due to the continuous growth of urban population (Eawag, 2007) .
The urbanization process has gradually increased the urban poverty. Increasing urban poverty simultaneously has increased the malnutrition and food insecurity in the urban areas (Baker, 2012; Zezza and Tasciotti, 2010; . One of the best strategies to eradicate urban poverty via uplifting the family economy while ensuring food security and enhancing nutrition level of the family is Urban Agriculture (Baker, 2012; Doss et al., 2010; Zezza and Tasciotti, 2010) .The development of low or no space within the family business garden concept is identified as one of the best innovations available in the urban agriculture development arena (Ranasinghe, 2009) .
Over the last two decades, evidence has been scattered regarding the importance of women participation in urban agriculture. Some studies document that women's predominance of urban agriculture in Zimbabwe (Chaipa and King, 1997) and particularly in the African context (Cockram and Feldman, 1996) . Kutiwa et al. (2010) and , have pointed out that urban agriculture provides women, the opportunity of earning a secondary income, improve nutritional value of the household diets, and participate actively in budgeting and decision making processes. Kutiwa et al.,(2010) has revealed that women participate in urban agriculture, more actively than men due to three main reasons. The primary reason is that urban agricultural activities go hand in hand with daily household activities of women. When the vegetable plots and/or animal units like poultry etc. are situated in their home gardens, they can attend on urban agricultural activities such as providing kitchen wastage as feed to animals or fertilizer, watering and so on easily when they get a break from other household activities (Kutiwa et al., 2010) . Bryld (2003) and Kutiwa et al. (2010) have stated that urban men do not consider urban agriculture as a source of income and they merely consider urban agriculture as a marginal activity. This has been considered as the secondary reason for women domination in urban agriculture. According to Kutiwa et al. (2010) and Obuobie (2004) , the tertiary reason is that societies expect women to hold the responsibility of providing secured food supply to the family. Hence women participation is crucial in urban agriculture. Urban agriculture is obviously one of the best strategies to overcome the urban poverty and food insecurity. On the other hand, the responsibility in providing food and welfare to the household is on the shoulders of women in most of the societies around the world (Adedayo and Tunde 2013) . Moreover, the micro finance generated by urban agriculture can be used to enhance the economical status of the household (Zezza and Tasciotti 2010) .
So, the role of women in urban agriculture is undoubtedly decisive in strengthening the household economy while ensuring the food security of the family.
Studies conducted in Ghana (Maxwell et al., 1998) and in United States of America (Anríquez, 2010) have identified the constraints faced by urban women farmers which hamper their participation in urban agriculture activities. Studies regarding the women participation in urban agriculture are lacking in Sri Lanka. Given this context, the aim of this research is to fill this knowledge gap and to contribute to the global knowledge base in urban agriculture.
Research Problem
Role of women are decisive in urban agriculture, since agricultural activities can often be straightforwardly combined with their role in managing household economy. This provides them a better opportunity for additional income generation by selling the excess production while catering the own household demand for fresh and nutritious food by involving in urban agriculture. At the same time, involving in urban agriculture makes available them with both mental and physical satisfaction. Despite this huge potential participating in urban agriculture by women is marginal.
The main objective of this research is to assess the women participation in urban agriculture and its influence on the family economy. The specific objectives are to (a) assess the perceptions about urban agriculture among urban women farmers and urban women non-farmers, (b) to determine the effect of socio economic factors on the women participation of urban agriculture, (c) to develop a model to determine the level of women participation in urban agriculture, (d) to identify the benefits obtained by urban agriculture and how those benefits are used to increase the family economy and (e) to assess the constraints facing women urban farmers which hinder women participation in urban agricultural activities.
MATERIAL AND METHODS
This section outlines the materials and methods applied in the research. The deductive approach was used in this research. Bryman (2012) , has implied that deductive approach explains the causal relationship between variables and is appropriate for social science researches. Survey was used as the research strategy. Data were collected by using triangulation method. Kutiwa et al. (2010) and De Cuir-Gunby et al. (2012) have highlighted the importance of using triangulation method in collecting qualitative and quantitative data in order to give a statistical and conceptual significance to the research.
Data collection
The study was conducted in Sri Jayawardanapura Kotte Municipal Council area which is the administrative capital of Sri Lanka. It is one of the most urbanized areas in Sri Lanka with a population of 107,144 (Department of census and statistics, 2012). There were 26,988 household units in the sample frame and assumed at least one woman is present in each household unit. According to the information obtained from the Name Registry belong to Agriculture Instructor of Sri Jayawardanapura Kotte, there were 384 women who were engaging in urban agriculture under the Urban Agriculture projects of Department of Agriculture, specifically the "DiviNeguma Program". So, the 384 women were taken as the probable elements of urban agriculture women. A total of 82 women were taken as the sample of both urban women farmers and urban women non farmers. Out of 82, fifty percent of respondents were urban women farmers and the rest were urban women non-farmers. Both quantitative and qualitative data were collected and qualitative data were used as aidinterpretation.
The data on the perception about urban agriculture among urban women farmers and urban women non-farmers were measured by using 5-point likert scale. Hampson et al., (2003) Hart (2001) , Mann-Whitney test is one of the most powerful non parametric tests and can be used as the best alternative to the parametric t-test when the data are not normally distributed (non-parametric).
A significant fraction of urban women are not participated in urban agriculture. The decision for participating in urban agriculture is greatly affected by variety of factors which can be sorted into three categories namely; socio-economic factors, perception on urban agriculture and the constraints which hinder the efforts of women in participating in urban agriculture.
The socio-economic factors greatly influence on the availability of resources such as human resources, time, investments, access to land area (space for urban agriculture) and knowledge practice in urban agriculture. If the socioeconomic factors mentioned in the conceptual framework are in positive conditions, it stimulates the participation of women in urban agriculture; but in contrast, if the factors are negative, it can be acted as barriers for women to engage in urban agriculture. Furthermore, the importance of urban agriculture for a family, especially to uplift the household economy is perceived differently by different urban women. These alterations have significantly affected their decision in participating in urban agriculture. The figure 01 shows the conceptual framework of the research.
RESULTS AND DISCUSSION
This section is organized in order to present the findings according to the pre-defined objectives of the research. Table 01 depicts the results of the MannWhitney test for perception on urban agriculture among urban women. Urban women farmers have recognized urban agriculture as a method of micro credit generation and they were certain that urban agriculture as a good strategy to cope with situations of food crises. The urban women non-farmers showed a negative attitude towards the above mentioned statements.
Perception on Urban Agriculture among urban women
Moreover, results depict that urban women farmers were aware that urban agriculture can be started and continued at any time of the year and it can be effectively managed with available limited resources. The counterpart representing the urban women non-farmers were not aware about this possibility. Women who were engaged in urban agriculture were certain that urban agriculture as a good strategy to cope with situations of food crises whereas the other party was uncertain about it.
Furthermore, urban women farmers have accepted that urban agriculture is a good method of landscaping and it provides mental satisfaction in order to reduce stress levels of the urban lifestyle. Urban women farmers did not consider engaging in urban agriculture as a disturbance to their domestic activities and duties. Most importantly, they believed that the role of women in urban agriculture is crucial. The urban women non-farmers were not aware about the above mentioned aspects.
The Journal of Agricultural Sciences, 2015, vol.10, no3 Figure 01: Conceptual Framework Nevertheless, both parties accepted that urban agriculture is important to have a supply of fresh and nutritious food in order to uplift the family nutrition and through urban agriculture, kitchen wastage can be re-used such as fertilizer and pots for plants and also, urban agriculture helps to keep the environment cleaner, greener and cooler. It is interesting to see that both urban women farmers and urban women non-farmers believed that urban agriculture doesn't have the ability of converting the fast burning food habits of people to slow burning food habits (Table 01 ). Figure 02 depicts the factors that are chosen from the factor analysis from this scree plot two factor were selected according to the steep drops in the scree plot. Accordingly first two factors were chosen to represent the perception of urban women towards urban agriculture.
The results of the multivariate factor analysis in Table 02 , depict that the mainly identified external factors which affect the perceptions of urban women farmers and non-farmers are , "the differences in the levels of awareness about urban agriculture" and "the strong societal negative beleif that urban agriculture is not capable of saving cities from environmental pollution and build up a green urban environment". The role of woman is crucial in Urban Agriculture 1006.0* 0.0000 (2.0000,-2.0000) -2.00
The presence of UA has the potential, not only in homesteads, but also in hotels, shopping malls, etc. 1362.5* 0.0017 (0.9996,-0.0001) -1.00
Figure 02: Scree plot of the perception variables on urban agriculture 
The effect of socio economic factors on women participation in urban agriculture
There is a significant relationship between the socio-economic conditions and the behavior of an individual. The personal characteristics are greatly influenced on individual behavior and his/her actions (Mahaliyanaarachchi, 2004) . Therefore, it is important to study about the socio economic factors affecting the women participation in urban agriculture. Accordingly, age, education level, occupation, monthly income, marital status, family size, state of dependence of the members of the family, size of cultivated land and land ownership were taken as socio-economic factors. The relevance of the socio-economic factors considered in this study is justified by Mahaliyanaarachchi (2004) .
Descriptive statistics in Table 03 , depict that the women who were engaged in urban agriculture majority were above 55 years old and the involvement of the young women in the urban agriculture was significantly low. Contrary to this finding, Musiimenta (2002) has pointed out that, in Uganda, women in the age group 25-44 years were more actively participated in urban agriculture than those below or above.
The majority of the women who were involved in urban agriculture were housewives. At the same time, the majority of the women who did not involve in agriculture were job holders.
About 73% of urban women farmers were engaged in subsistence farming to cater the family demand for fresh, nutritious and chemical-free food. The rest of urban women farmers sold the excess production as raw products. No one has sold the excess production as value added products. Irrespective of the age, most of the urban women farmers have participated in crop cultivation. More than 56% of the women aged above 55 years were involved in only crop cultivation and 7.32% were involved in integrated crop-livestock farming. The participation in urban agriculture of the women has been increased when their level of education is high. The results revealed that 66.7% of the women who involved in urban agriculture have completed their secondary education (Table 04) .
These women farmers have spent 1-2 hours on agricultural activities irrespective of the type of farming and this time allocation is significant by house wives. It is interesting that the participation in crop farming has increased with the increment of monthly income of the family as denoted by the Table 05 . More than 19% of the urban women crop farmers were receiving an overall family income (both agricultural and non-agricultural income per month) of more than Rs.90, 000 per month. Nearly 17% were receiving an overall family monthly income in between Rs.75, 000 -90,000. Only 7.3% of women farmers were receiving an overall monthly family income of less than Rs.30, 000. In contrast to this finding, Flynn (2001) , has pointed out that the involvement of Tanzanian people in urban agriculture is decreased with the increment of family income, as the reason behind their participation in urban agriculture is solely to cope up with rising food prices when their monthly income of the family is insufficient to do so.
Model fitting to determine the level of women participation in urban agriculture
The decision of women to participate in urban agriculture significantly depends on their socioeconomic conditions. As mentioned before, Mahaliyanaarachchi (2004) has revealed that there is a significant relationship between the socio-economic conditions and the behaviors and actions taken by them. The behavior of an individual is greatly affected by the personal characteristics. Based on this concept, a model was fitted to determine the level of women participation in urban agriculture. Since the dependent variable or the decision to participate in urban agriculture is categorical, a logistic regression was used in this regard. Logistic regression analysis is used to examine the influence of different factors on a dichotomous outcome (Hosmer, 2013) . This is done by estimating the probability of the occurring the event by examining the relationship between the log odds of the dichotomous outcome and one or more independent variables. In this regard, calculation of changes in the dependent's log odds as opposed to the dependent variable is done (Hosmer, 2013) . The log odds ratio is the ratio of two odds. It is a summary measure of the relationship between two variables. A simple description about the probabilistic relationship of the variables and the outcome, in comparison to a linear regression can be obtained from the log odds in logistic regression. Though this description is simple, it draws rich information (Anderson,1982) .
The logit link has the following form:
(1)
The Journal of Agricultural Sciences, 2015, vol.10, no3 The odds of the event's occurrence are mentioned within square brackets (Tranmer, 2008) . In this model, most of the explanatory variables were also categorical. So, dummy variables were used to contrast the different categories. For each variable, a baseline category was chosen. All remaining categories were contrasted with the base line (Tranmer, 2008) . Column "B" of the Table 06 shows the coefficients of the variables. The column "Exp(B)" shows the relative odds (odds ratio). This indicates that, for each unitary increment of family members, woman head of the household is 0.103 times more likely to participate in urban agriculture. At the same time, Column "Sig" shows the significant value of each variable which was used to determine whether the variable should be included in the model or not. Accordingly, the most influential socioeconomic factors on the women participation in urban agriculture were included in the model.
The suitability of the model
The results of the classification 
Strategies to uplift family economy through economic benefits obtained by urban agriculture
Urban agriculture poses various benefits to urban women. Economic benefits, social benefits, food security, nutrition and better family health can be identified as the main benefits from urban agriculture. Among those benefits, the economic benefit receives less attention. However, Smit et al., (2001) have proved that economic benefits of urban agriculture are essential as the environmental and nutritional benefits. Food has been identified as the largest component of the urban economy of the developing world and is one of the top three components of the urban economy of developed counterparts. According to Smit et al., (2001) , the major economic benefits of urban agriculture are income generation, employment, land-use economies and the development of national agriculture sector. Urban agriculture is a successful strategy for micro credit generation in household and also it is crucial to reduce the expenditure on food consumption of the family (Kutiwa et al., 2010) . Figure 03 depicts that the monthly outflow on family food consumption has been significantly reduced due to the production from Urban Agriculture. The highest expenditure reduction is from vegetables. In average, 51.42% of expenditure on vegetables has been reduced by the urban women farmers due to Urban Agriculture practices. Average monthly disbursement reduction for fruits, meat and milk were respectively; 25.93%, 11.74% and 10.75%. Due to null involvement in aquaculture, no cost reduction for fish could be seen. Table  08 denotes the percentage of expenditure reductions due to the involvement of urban agriculture activities. The Journal of Agricultural Sciences, 2015, vol.10, no3 * Significant at 0.05 significance level Nugent (2000) , has revealed that urban families who are not participating in urban agriculture spend 60-80% of their family monthly income on purchasing food and yet the food security is not ensured. On the other hand, urban agriculture can be used as a good strategy to make a difference to those who are participating in it. This proves the contribution of urban agriculture to uplift the family economy is significant and if urban dwellers participate in urban agriculture, their family expenses for food stuff could be reduced considerably.
The results of the cross tabulation (Table  09) illustrates the idea of how the economic benefits obtained from urban agriculture were used to uplift the family economy. The ways of spending the savings from purchasing of food stuff due to production of urban agriculture activities by women farmers were categorized under six strategies and a ranking method was used to get the response from them. Among 41 women that were chosen, all 41 personals have ranked at least a single strategy but only 10 of them have ranked up for two and 4 people up to three strategies. Accordingly, most of the women have chosen the strategy1-Investing on the same urban agricultural activities. This shows that the major consent of urban women farmers was to improve the same agricultural activities by investing the income they get from these activities. About 32% of them have the opinion of using the saved money to purchase household possessions and 22% of them were spending on the education of children. Furthermore, among these 54% of who had chosen the strategies four and five ("purchase household possessions" and "Spending on the education of children"), around 50% of women have ranked "investing on the same urban agricultural activities" or "investing on different urban agricultural activities" as their second best option. So altogether, it can be summarized that most of the women have the idea of investing their income from agricultural activities on same agricultural activities.
Musiimenta (2002), has highlighted that urban women farmers use that saved money on other financial demands of the family such as, monthly rental of the residence, school fees of children and many more. Musiimenta (2002) also revealed that house wives whose husbands provide sufficient money for family expenses save this money on bank accounts and use it as an independent income to fulfill their personal needs and buying additional household belongings.
Constraints of Urban Agriculture
Although urban agriculture brings plenty of benefits to urban women, there are many constraints that hamper the women participation in urban agriculture. The results of the study depict that the major constraint that hinders the women participation is "insufficient time for agricultural activities". It is a must for the woman of household to allocate more time for household care and management. Therefore they have less time for agricultural activities or other occupations. Therefore, time is insufficient factor for urban women to participate in urban agricultural activities. Spending on the education of children 9 0 0 Hovorka (2001) , and Adedayo and Tunde (2013) have highlighted that women's decision to participate in urban agricultural activities is negatively affected by the lack of knowledge about the required quality of consumable inputs and difficulties in identifying the pathology of crops. This finding has been further proved via the depicted results of this study, since the second major constraint identified was "inability to identify diseases, pest attacks and nutrient deficiencies".
The third major drawback identified was the poor quality of the inputs such as, dissatisfactory quality of planting material and poor soil fertility. Adedayo and Tunde (2013) , Kutiwa et al., (2010) , Nugent (2000) have also identified that the poor quality or non-existent markets for inputs is one of the major pitfalls in urban agriculture.
Minor constraints that hamper the women efforts in urban agriculture are (from most prominent to least prominent); shortage of space, high cost for irrigation, high initial capital requirement, high labor costs and labor shortage, health problems endowed specially with livestock production such as Avian Influenza from poultry production and problems from the neighborhood such as the noise of poultry. In addition to health problems occurred by animals, Kutiwa et al., (2010) , Muchuweti (2006 ), Maugeout (2000 revealed that the misuse or over-use of agrochemicals, the application of untreated wastes to food crops, soil and water with high heavy metal contamination and improper disposal of animal and vegetable wastes such as dumping wastes in open areas and roadsides can lead to reduction of food quality and food security (Muchuweti 2006) and also cause health hazards such as diarrhea (Kutiwa et al., 2010) .
Moreover, Adedayo and Tunde (2013) , Kutiwa et al., (2010) have also identified the high cost for irrigation as well as shortage of water supply as another barrier in urban agriculture.
Supporting the findings of this study, Adedayo and Tunde (2013) have also disclosed that high capital requirement and lack of credits and shortage of land and space. In addition to the constraints identified in the study, Kutiwa et al., (2010) has stated poor communication channels when selling the excess harvest and limited access to land especially the problems occurred by the owners to tenants who are urban farmers as pitfalls in urban agriculture at Belgium. Moreover, Adedayo and Tunde (2013) have also recognized seasonal rainfall, lack of storage facilities, inadequate extension, excessive pest and diseases, problems with the middlemen and marketing issues as barriers for urban agriculture in Nigeria, which have not identified through this study. Hovorka (2001) has identified the opposition to city farming activities by local authorities as the biggest barrier to women urban farmers .However, the results of this study depicts that it is not a barrier for women urban farmers except the livestock farmers.
CONCLUSION
The role of woman in urban agriculture is decisive, as most of the time, the woman of the household is the one who is responsible to uplift the nutritional status of the family while partially responsible to uplift the family economy. Nevertheless, women participation in urban agriculture is noticeably poor. Time limitations, poor knowledge and skills on agriculture which has therefore lead for the inability of identifying diseases, pest attacks and nutrient deficiencies, poor quality of planting inputs are the mainly identified constraints that hinder the women's participation in urban agriculture.
Most of the urban women farmers prefer to involve in subsistence crop farming as their main purpose to cater the family demand for fresh, nutritious and agrochemical-free food. Neither value added production nor aquaculture is popular among urban women farmers mainly due to lack of knowledge and skills. Integrated crop-livestock farming was only popular among young women farmers. Elderly women tend to engage only in crop farming. Regardless the type or the levels of farming, women aged over 55 years more actively participate in urban agriculture than others because they have enough time to spend on agricultural activities. Most of the urban women farmers have obtained at least secondary education which proves that educated urban women do participate in urban agriculture.
Women farmers have identified urban agriculture as a good method of micro credit generation, good for mental satisfaction and the role of women in urban agriculture is essential while women non-farmers were not aware about it. In general, women who are participating in urban agriculture have a positive perception towards it whereas the counter party has a negative perception towards urban agriculture. Differences in the levels of awareness about urban agriculture and "the strong societal negative beleif that urban agriculture is not capable of saving cities from environmental pollution and build up a green urban environment" are the mainly identified external factors that affect this contrast of perceptions between urban women farmers and non-farmers.
Age, education level, number of members in the family and the total cultivated area are the most influential socio-economic factors out of nine socio-economic factors tested on the women participation in urban agriculture. Finally, the outcome of this study are undoubtedly useful in planning strategies and taking appropriate decisions to eradicate urban poverty and enhance food security and nutrition by empowering urban women as entrepreneurs in urban agriculture.
